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Atomic Radi 


ov 

Tonie Radii isthe Distance b/w nucleus & 
the outermost shell of Aectren 
ols atom oF tonic pasticle. 


elk 1 wnpossible to isolate on dividual atom os in. 


So, not possible ko measure gkome ov ionic vadii 
| . 


@ Indirect methods ave used to mensuve vadil, such as 
Wkesy-nucleay aAtskance or intenonic distance. 

@ furthers, inter-nucleas distance 6% wier-wone distance ate 
dekesmined by K-roy dighraction , electvon diljvaction, 
&b NMR spectroscopy. 

Anter-nucleay distance (ov Bond length ‘ov’ Bond distances), 

Distance b/w Nucle, of two bonded atoms 9 @ 
 \aaiiad molecu - 


Tnter- tonic distance iste Distance b/w nuclet of two 
(ons wn cvystal (ov Solids). 


Classification of Atomic Rodii ave: 
Covalent Radii« In non-metals & Covalent molecules - 
Metaltie (Crystal ) Rodi: In Metals, alloys & 
Inkex-metatlie compounds - 


Von dex Waals Radi’ 


Covalent Modus is the 
Halll tne distance bly 


nucler oh two like atoms 
bonded together by sinale Covalent bond. 
eo SBCR = Single Bond Covalent Addi 


Covalent Redwus of homo-nueleay diatomic molecule « 
CNon- Polay Covalent bond) ; 


Molecule. A, Ctwo Like atoms) 
Bond bw A-A * Covalent ‘cond 
Bond length (ov \ntev-nucleay distance ) Oly AA: dan 


ne da-a = hy + a) 


An s Ana 
Zz 


Covalent Radws of hetero -nucleay diatomic molecule « 
CPolas Covalent bond) 
have—> Polavrizability ——due to —» electroneqodiity : 
So possess —» Dipole moment . 


have» Polavizabiliiy ——due to —» eleckroneqodnity. 
so possess —»> Dipole moment . 

Molecule - Ae 

Bond bho A-B:  Covolent 
Bond Length (or Inter -nuctens length ) = dn 
Electwonegahuity Oh atom A = Xa 

4 oo Ld aB- Xe 
Th Xaz Xy 
Chen Ana = Vp + Yo 


\y Xa F Ae lps hetevo-otome molecwe » 
there is dematon  vyesult \grorn homno-atome molecule. 
Wis deniakion 6 deteymined by many factors 


Factors bow deviations 'n Covalent Sadius of, hetero — 
Gtomie molecwle are - 


@ Lleckroneqatinity (in other word: Wnereasing ionicity ) 
©) Mu Ltipticity Ol; the bond 


Schomakes f Stevenson Equation is + 


In Geneva , inter-atomic distance da—e 
Low bond A—@B, should be taken as the 
Sum of covalent Radii, ta & te , jpv the 
atom A&B, coubled wretha covvettion term 
Qual to -—0.09(Xa—Xn). where 


Qtom A&B, Coubled wrin O correttion tem 
gual to —0.09(Xq«—%Xg), where 
(Xa—2%e ) & the difference in eleckronegahwity 
ob Ace. 
Ang = tat Te- 0.09 (Xq-%e ) 
© In some Case, Schomaker & Skevenion sugogstin 
ca Show. tor (3. —C bond) , application fall shat, 
Fox (eq. ce bond) , disczepaney WCTLASE + 
© A more General equation thus qnen by Pauling. 
Ruling general eaquodion Is - 
da—e = W+ty— C (Xa- Xe ) 


where, C= Schomaker and 
Steinson cochyient 


Have diljeront \volues hov atom A & 8- 


“Types of Covalent Radi ave. 


Singte bond Covalent adit 
eee ° ° —_foMuttole bond covalent vadii 


Tsiple + * 


ie 


Element Cyrouls Covalent Radi (a A ) 


H LA ; 0-32 

He Zevo 0.93 

C WA : 6.11 ( Single bond) 

C WA 0-67 , 0-60 (dour bond) 

N VA 0.15 (single bond) 
N VA 0-60 , 0.65 (double bond) 


Metalhe Radius ( Crystal Radius) 


e Fox metal atoms, which are close poo “pe 
in the metatiic cwy Sta\ : a sdelice’ andes: 
e Defintton © One- hall; of distance bio nudei of, two 
adjacent metal atoms im metallic closed 
packed crystal ottice in which metal 
exhibit @ coordination number of I2. 


° Metallic -yadii ave — qoout 10 to 157 highey than 
tne singe bond covalent adit. 


eo Metalke Tadii ove smatier Hon von der wadls 
Andi Since the bondin MMe crystal 
lattice is much larger Yon Vander waaols fpice- 


Jan dov Waale Ondus | Cathacn Radius + 


lan dev Wanls Radius | Collision Radius : 


The bondmg within © non-metal molecule ts 


Larrgely covalent im charactey, and yet 


the individual moleaues are held to eadh other 


by Von dey Waals fprces. 
"OS We Con a 


Van dey Waals yadiws is halk Ol; tne distance 
between the nude Of; two non-bonded neighloouring 
atoms ol two adjacent molecule. 


e In = solid state non-metal elements are 


usually — as oo ok molecules. 


e Ihe vadii js non-bonded - 


e When two molecules apptdach each others 
o chemicod bond, there will 


vot Hhout vn 
be satignt action due to mutual disorbon 


vy there electron clouds; this {oree 's called 


Van dev wads Loree « 
Loree are absent m Gaseous state. 


oe ee pres cat in quid stake. 
oe present ‘\ Solid State . 


e hese 


4) 


49 


@ Eyambple ‘ Crystalline {yen oly Renzene hexachlorde 


@ Eyam|pte ‘ Crystalline {yen ol Benzene hexachlovide 
(Couche) 


Bongene Hexochloride LCase Study | 
° Chievo odditon compound of benzene 
Von ice Waals Radius of beter hexachloride « 


In caystalline fprm ol benzene herxachtoride ( CHCtc) 
tne molecules are arvtran So <thok the 


Shovkest distance (wo Ce nudei on dikkereal 
molecules is SGA, 


. Wandey Waals Rodiusz 26 ~ 1.84 


Preparation ok Benzene Hexochlouide is « 


Reatk bemene with excess chlofne 
m Presence of sunlight os UV Lg 


cl 


L 
sunlight os 
O + 2Ct, ae ght 


Ct Ce 
Ce 


C lanwnelnonie line aL. Qancawa lan van nltinnS fl 2 n- 


Chavackoris Lics ok enzene hexachlovide ave: 


Q) Have Cis- trans qeom erica \Isowmess 


due to dihjerent postions oly Chlosine atom om 
the two «ade ok the Plane of Caxbon ~ 


Q ¥- somes « Very Powesul —insectiside . 
Generally Klos — Srammeyene , 
QMMEnue , 
Gammome , 
666 Lundane - 


(\ Wsomer of, Bete 


@ > somer Oly BeHec is more powerful thon 
DD. T 


Properties of Benzene henachluvide ave * 
Sa 


(TV) La Was ba yee | an 


a, Sceikia m\) 

DO While Crystallmne solid 

@)  Melng point = W2~ st c 

6) Y- lsomey 1s less solwole in waters 
thon okney isomers. 


® on heatin wuth alkali » BHC decompose 
mito = taichlovro benzene 


+N —> + 3nNats 34,0 


ce CA CQ 


Uses oly benzene bexachtorde (BHC) are : 


© Gommexene is mort powerful than DDT. 
IK has better penetrating powrt due to 
Srnalley size. Therehore more  hiyciently act - 


@Q Use as  mseckiades 
@Q Ue as pravmoxenticol treatment (pr lice 
And scabies. 


@ Use as bed bug killey 


Comparison bho Van der wWaals & Covalent Rodii . 


Nan dev watt distance 
——————_s 


| 


1 Radws | 
I 
' 
( 
( 
" 
\ { \ 
} | | 
\ ' | \ ' | 
\ 4 \ 
| Navatent, | | lavatent, 
| Raclis ; | Raclius 
7 : i 
a <—_— 
\whes-nucleay \wtew-nucleay 
Aistance A\stance 
CRed molecule) COiue Wriecute”) 


@ Red is diatomic molecwe ,weh each atom bonded Aogelhes 
e Blue » ” “ phon 5 y 4 
© Red & Aue molecwte ave not bonded +o one another. 
Von doy weals rodhus of Of tese two wed & 
Blue moewe is hal the distance b/w two 

hucki of the non- bonded NUighbouring atom of 
adjacent molecules . 


° Eq : In Gse of Chlonno, 
Van des waals ponds = 23 = (2 


>? 


Covalent vodws = “ c 0.49A 


© Covalent Radws is smaties than Van der waals 


ao Ao 


Covalent Radis is Smaties than Van der waals 
VYadws. 


¢ Covalent bond is not present iq noble gases. 
‘Thus in crystal oly noble gas , no chemical 
hence Operates between ine atoms . 
Only Yan des vwaals bprce operates between 
atoms ol noble Gases . 
Thus Low noble Gases » 

Sod state crysta! vadii (ie atom vadii) 
= Nandes wads vadii 


Tone Radi 

Distance between nucleus to outermost 
electvn oly an ion. 
Detevmmnation of Tone Radii 
0 lonic Radti detervmmnakton is move dibbicult than 
Covalent Radii, Since Like atoms donot kowm 


wniC =6bond = with enc othe. 


e The size of ion con be determmed only ik 
the size of some oihey on 1s” known. 


Methods use to detewmine tone vadii are: 


UTVSUe muta Use TU ACTSCornrwliwy Ww “CURA WR. 


lande’s Method 


Youting 's method. 


Landes Method 


Ik an ionic crystal have anton of very large se 
QS Compared to Cation, there is anion- anion 


Contact ww crystal lattice. 
This is) shown O8: 


e Red atoms ave Qmnions ve Large m size 


e@lue ”~ 4% Catons » Small in Size 


A | re | as 


e Bue =” @ Cations » Small in Sze 
¢ Anions ben large , touch each other . 


Overall ved & blue atoms i diagram Constitutes 


a unt cell whieh is dotted nm azeon saqyare ARCD 


Expevi mentally we con jand the edge length of & 
unit cell. 
Ly From edge Length, Ata.go nal of, the unit 

cell can be round. using formula of 
sen sa 

(Ao.gond ) = (edge) 4 Rdgt,) 

As we can Conclude rom the doove hye, 

Ava gona ol; unit cells 4X vadws of anion. 


oo Radius oly anion = diagonal /4 


To kind catiome ‘vadius , we agaun have to 
Lok at above lyqure of Unt ceil. 


2% Radius oly anion + 2x Radius Of Cation = Edge lena’ 


eo Cation Fadus con be found, 


oc * beak cry Stal. 


Experimental crustod untk cell edge leng the GA 
. Diagonal ob Untk cell = foro? = 12 A 


Radius ob en < 12 = 212A 
aed - ae N 


Nn a o att - mom ~- A 2 a 5 


ae Vv ~- WY = =—— = 2 IZA 
v “| 


Radws of UW ons 6- 2212 - 2x Lin *sadins) 
= G= 424 —2xLi* ten rads) 


= 1-16 =2Li* ion Tadius 


= 0-89 


76 
2 = 


Pausling's method : 


e Calculation Off wnic vadii of tons of such 
Lovie crystal Oly fso-electvonie \ons - 


Assumptions oly Pauling's methods ave: 


( Cation & anion ave m_ close contant with 


each othe. 


te 
ites-ionic distance dct-a- between Ct 


and oo iN OM Cte ctustal 1s equal +o 
the sum ok thew ionic tadil- 


Thus 
rn = cr + Y,- 


(2) I, ions of; cation Qnd anion ave seelectronic, 
thevs wmc vadii ave inversely Prupottional to 


the ebtechve nuclear charge : 
2 


& =: (Zett)o- . ron 


fe 


2 


& 2 (het) ~ tect 


la (Zett) Kt 
Za- — Sn- 
Ker = eee <7, 
er Let = ct 


Calculating lone Yad using Pauling's method : 


step © : 


Step ©: 
Step: 


Step @) 


Stee ® 


step ©: 


Take . 
eee la cation & anwn. 


S ov fons ‘yrom Spectral Slater 
data . 


find : Le\, - Z- 6 ad both tons. 


As Tadwus \s Inversely Px Povtional to 
Zeb : 
. Vet = (Zey) or 
ae ; Pi OME Becca 
' (Zetys ah 


Expenmentalty we con nd wmtes- 
nucleay distance from Spractroscopy eke. 


As both tons ane equal (12 soeleckyonie) 
NAze. 

os Acto- = V+ *+ Va° 
Calculation $s 
@ = found 

re” = Canad 


Vt = Found 
t- = found. 
Example : Nat F- Coystod . 
Sit = Ge = 45 [| Both NakT&E~ have 
i j L Ne +Yype Coniig- 
So, tho \pactov \8 soma] 
(Zeb) = \\-457 65 
(Zeyy),- = 1-45= 45 
Niwot = 4.5 >) 
Ve- 6.5 
Anst_e- = 223A (Experimentally ) 
Anot—e~ = Thad + Ie- 
any = tees + —€) 
| ® & (i) 
wat . 0.95 A 
yr = \368 


Chkeckive nucieay charae + 
This ts equal to 
Clhanrfiio ( 10 


actual Nucleas 
ndawnnre Nimnahen 7 ‘ waanit ¢ 


amare ( 1.0 )\ 


Wiis ts) equal to = actual nuclear 
charge (re atomic number,Z) minus tho (12 6) 


Kactor ‘ 
Rho actos 
defends on Scvreamg Constant 


is vesult ° 


Screemg Obect 


Crystal Coordination Number % 


In tGnic crystal , posite ond negadive charge is 
Suvrounded to each ofner. 


The number of tons of, opposite charge surrounding 
an ion w the crystal lattice 1s Called the 
Crystal Coordination number (or simp Coord matton 


numbey) and is Wpresented as ON. 
Coordination Numbe% ok Ae Ly pe \onic cvystals : 


¢ Example Oy AB type: Nact, Zns. 

eo Number of each Kind oy on = Same 

e Coordination number of pasitiin lon = negative 10n 
Coordination number: 

eo Example + Nact crystol , Not ion is sutvounded by 
Sx CO ion & smilavly CO ion is suvsunded by 


Siv Natio. 


sx Con & Smlavly CO ion Is surmunded by 
Six Na’ ion. 


Coordination number of AG, ov A,B Aype cristal : 


6 fomble: Caf, , NaS 

e Nuwher Obs each Kind ok lon ‘Snot same - 

@ Coordination number oly Negarive ion 18 dihherent 
rom coordination number ly postive im. 

eo Gamble: in Caf, F ions ave double than Caton. 
So, coordination number of  F 1s double 
thon a" ion. 
* may study Shows thot Coordination number 
wt Fo & Gt ave 12 & 8 “respectively - 


Predict coordination number oh \onic caystal : 
wouln the help olf Radius Rat of onic caystal. 
Radws Robo 


In toric crystal, Aaho oh Cation to that of 
Qnion is called vadwus voto. 


Rs = ae 


Yo: 


Radws Ratko effect - 


Application oy Radus ratio . Predict coordination 
number ‘ 


Humoey . 


Neerangement dikkevent: 
Celecsaar a 


Shabe oh tonic cory stad 


Limiting Radius Ratio] Coordmeton| Geomersy (2 Shade) 


Q r numioer 
N ¢ S [ee = 
Yar 


Oto 0-4 2 Linear 

0-4 to 0.2 Trigonal Planar 
( Boren oxide ) 

0.2 to 0.4 Tetvahedral C2ns ) 


Square planar 
Octahedral CNace) 


07 to 42 Body centred Cubic 
0% 
tuoisted cubic (6) 


Close packing (metals) 
Cccp and hep ) 


Factors Influencing the Mognitu de of Sale wad ove: 


Coovdmation number : 
As Coordination number wcereases ; 
inter- ionic distance ” 3 


Lome nen Ame re 


interv- lone distance 7) ° 
@ F e 
Lonice vadwus ” 


Reason : 

As  surrtounded number ol; lon increases ¢ 
Less attraction b/uo different ions, 
Gyeeakes 'S Xhe mlerv-tone distance: 

Giwakevy \S the tonic vodius. 


©4 : Vhe vadius of Cho ion mn CsCt crystal 
(3°23 Coordination) \s Wahet than 
the radius of CU ion in Nat Crystal 
(626 coordination )- 


“3 * We ‘radius oh Nact crystal 
(626 coordination) is higher than 
2ns (4:4 Coordination number . 


Radius Ratio CRs) + 
Roe Ret 
Ra- 
Ry decrease : 
Repulson Dud Gnjons wnewease { 
Distant the structure . 


Covalent Characters wn the ionic bond - 
Covalent chavactev wr the tonic bond 
exsts between cations  amons borming 


exists between cations & amons bovming 
tne ionic crystal 5 decease tne intes-Lovic 
Aistance sand hence the inker-ionte yadius 


decsease . 


© The existance of 100% onic os covalent 09% 
lonic bond ‘vepresent an ideal condihon. 


e \n seakrty no bond oF Compound iS erther conp letely 
Covalent ov ionic. 


eo Bven iN Case of covalent bond bw two hyd soqen 
atoms, theve (8 some ionic character. 


Powhal ‘onic and Paral covolent character 
IS Possessed oy Covalent bonds and tone bond 


Fespectively ; 


Fojan's crule = discuss = qgbout the Dae hal covalent” 


Character aloout the tome bond. 
The hotlewing ules ave discussed elo :- 


0 Smaltes size lf Cation & lavage is tne amon Ney 
the Greodky is ne covalent chavackevy Of On Ionic 


bond- 


(2) Gereater the charge on Caton, 
Gredtey the covalent character oly the otic bond. 


® fos cakton wrth similar chav and = sinilay size, 
one with eadeckrome — conkiqusakion by (n-4)d"ns°, 
ty pico Ob Lvansihonal metals, 
is move polavising — 


Ao | eat be V) Vem Oulu WIVZTOAS 9 


is more eosuies | 

than the one wtth a noble gas conhij »nsnp’s 

ty picod Of alkal & alkaline earth metals catore. 
e The cakeon polavises the Qnion, 

pulling the electronic change towards itsel, & 

thereby increase the eiectyonic Charge low the wo. 


This is precisely shat happen in covolent bond 
re = ouild up of eleckvon cha densi 
fo ine nucleus. v ‘f 


Factors Lye Coyalent chavactez in lorie bond are: 


Ine polarising powes of Cation , 

the — polarvisaboiltty anion, and 
tne extent of disortion C pola sation) of amon 
awe Xne fractovs uohich delesmme Khe percent 
covalent chavactex ol toftc bond - 


etiodic Vawiaktons Mtomic and ioe radii 
is based on ~ atowic number (Z) 


be. Atomic radii and ionic radii 
mane votth Change oly atomic numbers 


e Dikkerent atoms ave clossied nto periods 
and Groups 1 the perodie tolole - 


etiodic Variaktons ck Moric and iene radii 
Qccvoss Period decseases krom § lebt to 


rignt : 


elna period , extreme (ekt Chave allah metals) 
have largest Size. 

eo In & period, extreme night Chave halogen) 
have smalkst size. 

e Fron lekt to wight i a period , 
electrons ave added in an orbital of Same man 
energy level . 

e Addition ob dikevenciatn §) electrons to the same 


Main energy level puts tne electyons,on +he average, 
no fovines trom nudeus and hence cannot add 


to the size. But wrth each oddtton of electron, 
Kine nucleat charge increase by one. 
othe incveased nuceat charge atkwacks tne electrons 
More Strongly closely to the nucleus and Anus 
decsease the size of the atom. 


Rriodic Variations ck Momic and ionic radii 
In & Group \Nicvease rom lwp +o down- 

e On Proceeding doumnward wo qOup , the 

electyons are added to higher main energy 


lovwol urhich avo mm an awanae hiahor kanm 


elecryons are Uaara TO Manes main eneryy 
level, which are on an avewge higher from 
nucleus. hrs ebkeck decreases {ne 
Alectrostatic. force of attraction between nucleus 
and valence shall electrons. 

eo Deceenased wy electrostatic oltvacton increases 
the atomic wadii and wnic Vvodii. 

e Nucleay cha incvyease Qs We Proceed 
Krom top +o bottom . 

eo \ncvease in nucleat char ge decrease tne 
atome and tonic vad. 


e The nek ebbect of these fwo opposite force 
decstases electrostatic force of, attraction , 
vonich is cased ekkeck ob extra shell being 
added outweigh ebked of inevease in Nudeas 
charge ry only ebskeck ols decrease im electvostalc 
Athrackion that predominates - 


eThus ionic and atome radii go on inewens ng 
AcyOSS group from up to douon - 


Coniodic Waniodions oh Size dy \so-electrome spewes 
decrease wtth an wmewease in atomic number. 


@As the atome number merase; . 
nucleav Charge wncvense ; 
Qs number Of clecton same ; 
vats ster Spi! GY ies one 


a ol ~acsaa An anefihiCha nore Aaee e 


- a ae 


Qs numMbey Of clechon same : 
\Incveased nucieay charge decreases sadus - 


\.e oe vatio increases 5 Value of Tadii decrease. 


Penodie variation oh Size Of Caton ob Soume, 
element tout with duygerent oxidation state 
decrenses with incvtase Wm Oxidation Stade. 
=)" Fe* jon Is Larger nan fe* ion 
a —— : Basis of Z/e concept. 
= Z raktd of less oxidahon stale i Move. 
- aedan korce crease. Size decrease - 


Size ob Cation ond anwn Compared +o ‘Us 


parent atom ; 
@ Sire Cation \s smaller thon parent atom. 
@uvu anion Langer N ” se 


e Wis con be explauned Using Ze roo also. 


lonizaton potential or tontzation energy 
Is the energy required to remove the most loosely 


bound electron (%e the outermost dectron) rom un 
amin ond oy atom of an element nm tts Lowest 
Cre ground oik to produce an 


ban ' 


Cation « 
a It ts rol wesent as TorvlIP. 
a iii 1 pi ohare in = volts (ev) 


Kilo- sauait ( K-co) 
pew gram atom . 
eThe electyon ave ised 0 Wigner energy 

levels by absorphon of energy from an 
extern energy source. 
Ik this Process 1S continued , a Stage comes 
wnen an electyvon qyors Completely ouk olf 
ingluonce Off the nucleus and a postive (on is 
produced. 


Mog) +  Merqy supplied >t 
Isolated (Ton ZohK0n (a) * 
odo Crevreyy » 1) Cohn 


lonization ‘is tne process by wohith 4the 
Clement loses an electron (12 twnises) +o 
Convert itselly into a cation . 

e lonizahon process is endothermic proces. 


@ Accross Dero d » LP Increase Krom \ebt torvight. 
od Gysoup » iAP decvease \yrom Up +o down. 


wee i cad 9 a| CA CA Uwrnst 8 pita aa | os eee = ape 


Succesive ‘omzation potenttal 2 
ene electrons are removed in Scages one by one 


Krom an atom. 
e AS* jonrzahon UNLTG ~E nevg\| VRQ UIwed to 


TRMoVE lost e° bro Gaseous atem . 

@ ond jonizakon energy ~ Enovgy required to 
vemove the second & from the Go. 

e ick a \x <\y -- 

e Successive increase in Value Oh lonization 
Cnewgy fs due +o the fact that it 1s relatively 
More dihkicult +o remove on elackYm fren a coun 
having higher Positive chav ge thon yon & Catton 
hong — lower poste charge ov neutral atom. 


factors akfecttn tne magnitude of tontzation 
polential and Us periodic vasiaions ate ; 
Nuclear charge 
Extent to vonich most loosely bonded elects 
penetrate to the mner electronic Shells cloud. 
Completely - filled and half filled orbitals. 
Shielding ebkect 
Atomic vadius 
Peinciple Quantum number 


L, Principle Quantum number 


Applicatons oly *he concept ol; lonisation Plental 
Can be used to draw O& Number ob important 
Conclusions. Such o + 


(1) Jo explain the trend brom metallic 40 non- 
Metalhe — Chavactey Of elemenis prom = lebt to 
wigne Mm Oo period. At the left of) the penod, 
low lonizaton Porenar Clements ee found. 
“These 2lements reacts by loosing electvon. 


=a merols, Stent lawy wight Sided Cements 
Olf Periodic table Nave high \onization Polentios 


and tendence 4+o loose em loy Clement decveases. 


=i Non- metals. 


(2) Relakwe veachuty of; element iS move, 
when wwmzali potential & less - 


Excephon : “Wis vule \Ss Gppli Calole Wpto those 
elements whith have dominant elechropo sitive 


Chavackes (ve alka metals and alkaline earth metals) 
and not to those which are highl ele chroneg ative. 
a ik Fluorme iomzahon potential 1s very high 
therefore luonne should be inevt, but F is 
actually very vreactive « 


r | 


(3) Reducing Powes Of; an element is move ik 


(3) Reducing powes Of; Gn element is move if 
lonizatton polenta! ts lowes, 

@ lower the ionization Potenhal « 
eleckven can be Yemoved easily ; 
Temoved electron can be accepted by Ovi dising agent ; 
therehor loving oxidation state of Onidising agent . 


( Reducing ageat) Oxidation ofA 
(0 f agent) ———& __ gO 
: isin on (Yeduchon ok & ) 


(4) Base chavactes of element js qreates 
yor elements With lower ionization polenta. 


(5) To detesmine number Oy Valence electron . 


Uectron ably oY obyinity enevay 1s the 
amount of energy veleased when on aedren is 
added in us lowest energy stale (2 ground stele) 
+o Produce an QUNIoN - 


elt is genevally represent as EA ov E - 
th yp measured in electron volts (ev) 


~ Ww Ww vere" a Cited ee ath 
AP ” MLAsUTeAM in <— volts (eV) 


ee eee per gran atom . 


e \onizadhon Polenhal is the ‘vevetse process 
ok eeclron ality - 


hy _¢—— A a Cnengy ‘released 
ol )) peel ) (Electron 
ay abe) 


Second Electron Akin is +he addihon of an & 
Lo on Dmon, Aig) against  eleckrostahe vepulsion 
loelween electron leing added ond the negalive 
Charge on Nia) ‘\on. 

© Energy instead off bon nroleased \s Supped 
+0 gm NG) Iron Ng) 


Nin, * &g3-———— + tne 
gj) Aig) “voles ted (&) 


NS + Fg) * Energy Suppl ed —> Ne) 


(9) 


; af Athy meng negative. 


iy, Posthve p 


Factors inhluencing the magnitude of electron ality 


Lactovs inhluencing the mogniude Of Vectron alypwiy 
QTR “ 
© Atomic size « 
In General atomic svzreoe + 
Clechon ayiynity 
@ Ebfectve nuclear charge 


® Serreenung elkeck by nev eleckrors ) 
® ‘Wy pe oly Orbital on whith & added > 
Elechron ahyintty 1s greatest for on & entering 
Wy) s-otbitah and decreases pe Pod, ‘> orbitals. 
Excophons « 
(1) Electvon Apkinity CE) of 24 venod & an period % 


Although Size of, 2° period < ad Period , 
Ver E « Yo <~< 


da e 


Explanation of) this unexpected behavior + 
@ Much smaltey size of; gnd period have 
much higher charge density 
Pr the vespectve Negative ions. 
e As high Rlectven Charge donsity IS 
Opposed by iNntev- electronic repulsion Loeces. 
e More external force (re €) 1s required 


dy ONO VYeI*MO inlor _ clorlenwni. Aan 


7 W\OTe EKA TN poe cre cC) IS TRUER 
jo Oe Teome inkey- electronic repulsion - 


(2) Ee > Ca (Ep =-3.leV, Ec, = 3-8 eV) 


Ths \s due + electwon- electron ‘*Wepulsion in 
TMakvely Compact 2°- orbital of F- atom . 


e Halogens have WWlahvely higher WalUe of Electron 
afgrity ,these have Greater Yendeney to pick up an 
eleckron +e these Qxe powerful oxidising 
agent . 

6 Mugnest value of € lwr ct indicate that ik 
Ct ts Strongest Oxidising agent but in hack 
fluorine Is Strongest oxidising agent : 


(3) Dxidising powes of halogens - F>Ct>Br>I 
Electron Obyinity " Y : W>E >Br>T. 


“The nqher walue of Fluomne oxidising 
powe?y is explain 

Smalley value eh  dissouaton energy 
oy Fluorine molecule CFL) as Compared +o 
One halogen Molecules. 

[more explanation needed’) 


(4) Be & hove ther € value= Zevo 
Treat gus 4 4 4 = 2exD 
° Be and My howe complelely Killed s-ovbitals 
(Ge—> 2¢ , Mg—» 3s" ) > whe addikonal electron 
Will be entering the 2p-wvbtol in Case of Be 
and 3p orbital wy case Of Ma Which ave 
Censidemole higher energy Man the 2s & 35 


orbitals wespochwely : 
eo Swmilary wm case of noble Qos walence shell (ngnp*) 


Conlygurration » Meoming electyon “Must go into an 


Clechon shell hang oa large Value of principal 
Quantum numbers in. “Thus inest qyorses also have 
thus =€ value equal to ves. 

(5) Nitrogen & Phosphovus unexpected lower value 


dk eleckron abkmty is due to holt filled 
Fp ovatals which AVE velatwely More stable and 


hence to whtdh UC is difficult 40 add an 
additional elec. 


Expermental determination of Electoon ablyinty 
is by Born Haber cycle which Wave been descabed 
tundey lattice Energy of lonic cvystals 


mae ~- aa ab —_—a- 


lancwask al Olarlama ali lisah, 


Impact ok electson ahgimty Concept on 

chemical behariouy 

(4) Vigher value of E ; Gyreatty copacity to ocept 
Alechon 5 abel | on agent : 

(2) Relatwe values of ‘tonizoln polental and 
Cleckrn affinity of two elements decide 
tne nature of bond bio the ofoms . 

An general, with increase in ditkevence, 
aMownt ol; tonite chavacker decreases 


oy 
Covalent chavackey incvease. 


Electronegalivity Of; bonded atom is deined 
QS tts velahve tendency (ov ability) +o adtrack 
shaved electvon pat towards itselb. 


@ Clectroneg ali vty \S Wepresented as Xn Lov atomA 


Scales of electwonegatiity that have beon 
Constaucted from various types obj experimental 
dotn are arbitrary 8 Also the unt 
employed. Some such scales ave a 
bond enevqy scale, Mulliken's scale , Alived 
Rochow Apprdach etc. 


Kochow Approach ele. 


Paulné6’s Bond Energy scale make use 
oh bond enerGies Ve energy Te quired to 
break & bond +o gek o neutral otem. 
' BondEnergy of two dissimilar atom 


\s alway s qreater 4non +e metne mean 
ok bond enesyy oly individual atoms . 


Ene 7 Enon % Ee 


lonic- resonance enevy 3 Ye  dihherence 
between bond energy of dissimilar atom bond 
and metric mean of bond nergy of 
individual actoms. 


e lonic Yesonance eneryy \s represented as 
Ane we 4% Bond. 


\12. 
Ana = Fo ~ Jian X Evo 


elonic vesonance enerray donut possess additive 


Property 
\e Ny Wwe Considev tree Covalent bond 


viz A-B, BC , GA 
then 


Depa, * See a Ana 


e Square wot of the values of tonic Tesonance 
Onewpies Sho w nearly We addrhve poperty - 


1-2 


rr + | dex = | Aca 


Measurement of Pavhol ionic Chavacky of 


Covalent bond Is by Square root olf value 
oh lonic “*Rsononce ener gy - 


ie lOa-6 increase with Phe increase Of 


lone chowackty of A-B covalent bond. 

& 
JS5a4 Volue also increase with the 
Increase (fh ectronog ativity dilyheven ce 
(Xa- Xe) between the +wo bond of A&B. 


fa] 


Wi. Vinx A 


be 
Ha- Aw J An_2 
Xn—Aw = K [Oa2 


“es ere) 


k= Constant = 0.208 


THis equakon gue only the dibferene i elecho- 
Neaahuity values. The value of a eloment con 
bnly be found when another Value of cement is known. 


“tau assign arbitrary Value of 4-0 ber Huovine 
Cleckronegatutly 


o Note « Fouling hos expressed ionic resonmnre 


energy in eV. 


Liev per bond = 23 kCal Pev gram bond } 


Table 3-10, Electronegativity values of s- and p-block elements 
as 


termined by Pauling (Scale F= 4-0), 
a-block elements ‘p-block elements 


ae 
ros 
wo 


F 
0 15 0 5 5 | 40 
09 | 12 1:5 1-8 2:1 2:5 30 
08 1:0 16 1:8 20 2-4 28 
Rb Sr In Sn Sb Te 1 
08 1-0 17 1‘8 19 21 2:5 
Cs Be Ti Pb Bi Po At 
Fr Ra 
07 09 | 


Mulliken’s scale is based on — \omnzahon 


potential (IP) and electron affinity CEA) dikterence 
of on atom. 


_ BP)y — EAda r 
Cae = A oe: e 


Hn) = LUP)a = CMa Kea 
2x &2-5 


where , Oa) = Electronegatuty ok atom A 
On Mulliken's scale 
& 
| A 
ae ov — = Constant ols proportionality 
which has been introduced 


Qs @ Scale- adyutmest 


factor so YWnal Slechronegabinly 
of the atom on = Mullikens 
Scale may approach Pauling's 


Scale . 


Condihons or We kormaton of Purely 


Covalent ov tonic bond on dhe basis of 
Mullikens scale ave: 


(\) Sure covalent bond 
Upn= Ue 

(i) Tome bond > A—O 

Xa v Xe 


(ii) lone bond . AL—@ 


Kasra 


Practical dis advantages ok Mullickens seale is which 

is based on fim theoretical basis. It Suthers 

to main practical disadvantades : 

C4) Nalue of Electron Abin ky ave not readily 
available. 

(2) Quonhhes lon zathon poten hol ov «= Elechon 
Aknity is based on tvonskevance of leclaen 
bebween Glomic orbits whose exact constitutton 


is not always known - 


The Allred Rochow Electvostahc Approach Says: 


The Electvostahe force of attrachon CF;,) 
between OQ atom and tts bondmg electron 
Separated by its Covalent radius ( ta)coy 
ig the measurement oh Ceckronebativity 


(Xan = bes 
= er ( Zekb)a 
lo here 


Ola), » > Elechonegatuty oly atom A 
on Alixed- Rochow Scole. 


on Allred- Kothow soe . 
2 * charge on the ect 


Zeyh: Ekhective nuclear charge 


Ba: Screening Constout 


Assumphon in Allwed- Rochow  Electrostahe 

Opprach & Mat an electron in o bond Is 
attracted by one of the two nuclet according 
40 Coulombs law, +e 


C4 © ; 
ea a 


Grraph Lov \\lred- Rochow electrmega tty was 
Straight  bne when Plotted against the 
Corresponding Cectronegatuiy values on Pauling 


Scale. 
Compare with 
(Xr)y 9 —~ Qf, +b ‘ ret) 
where, 


(Ha)y : Ele chronegahwity oh atom A on 
A\yredl- -vochow scale - 


G : Slope of *+he Streught lime . 


G : Slope of +e Storcught line. 
b ‘ Intevcent ” ee ” 7 
fic  Electrostane farce of Attraction. 


¢ \lalue of Oo can be determined by 
Slatter’s ule. 


Periodic variahons of Electron egahuily 

mM oO period increases on mMovina bom Lett 

to veigt 

e This (¢ due +o = increase in Nuclear cha 
Electrons ave held Yigntty 

and wm & Group  Aeereases fron Up to down. 


e This is due to outweight of atomic radii 


Size and tts strelding ebkeck is more ‘non 
Ye ceompensale fry the qaun Hrrrough NCVER. 
in the nucleay Chorge - 


e \he most clelectroneg ahve Vement cere 
" cf electyd postive, 7 . Cs 


Covvelaton of \oniz aon poten hal & Electron Adtinty 


Corveloton of loniz aon poten hal & Electron Attinty 
With electron egahuity 


® Higher Bo a 


° ey . Halo y 


aaa! eaciilia? ls 


dry hieult to remove an electron 
{vom atowr 
\ means 


less dendency 40 loose clecirvon 
a 


Grrealey atlrachon bow electrm 
be 

Greater eleckyon a Yeinity 
reas 

Crrealer Electron egahuty 


Z \onizahen polenhot 
vw Rleckron abiynity 


clectroneg amity 
lon iZahon eneryy . 


Electyon aye 


Relahton between oxidation state & 


Clectronegatwity 8 +hat 


wee tc & all 


Higher Oxidation Stale 3 More value of 
iy Electvonegatuily . 


lone radii Aecreasre 


Greater attrachow of electyn 


Applications {pv Elechronegatwity Concept 

ave ey . some Ave * 

0) Gwes pathol ionic Chavacky of bond 
@) » —— Skevomgtn( Stability) 
(3) Trends in actd- base character olf vndes - 


(Y) Metalhe & Nom merathe chavactey 
G) Colov of Salts - 
© Aad & Base characley ok Xo molecule. 


